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Appendix A 
Air Quality, Greenhouse Gas Emissions, and Energy Data 





Year 2023 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Emission Factors

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles Running Exhaust, Running Loss, Tire Wear, and Break Wear (grams/mile)

LDA 21.5                   108                   2,322              39,420                  847,530            N/A 0.003907 0.022665 0.53787 0.0022 0 0.000662 4.954881 0 0.02739

Starting Exhaust, Hot Soak, Running Loss Evaporative (grams/trip)
0.455895 0.175108 1.923308 0.000548 0 0.001171 55.45919 0.043614 0.02739

Resting Loss Evap and Diurnal Loss Evap (grams/vehicle/day)
1.392953 0 0 0 0 0 0 0 0

Paved Road (PM only, grams/mile)
N/A N/A N/A N/A 0.159576 0.039169 N/A N/A N/A

Trucks Running Exhaust, Running Loss, Tire Wear, and Break Wear (grams/mile)

HHDT 200                    69                     13,800           17,940                  3,588,000         60                           0.03313 1.163879 6.084581 0.00408 0.175353 0.06284 1297.803 0.226881 0
Unpaved 260 67600

Starting Exhaust, Hot Soak, Running Loss Evaporative (grams/trip)
0 0.739187 0 0.00000 0.00000 0.00000 0 0 0

Resting Loss Evap and Diurnal Loss Evap (grams/trip)
0 0 0 0 0 0 0 0 0

Idling (grams/minute/vehicle)
0.015803 0.22193 0.587348 0.000303336 0.000203 0.00019 84.31764 0.002074 0.015705

Paved Road (PM only, grams/mile)
N/A N/A N/A N/A 0.894073 0.219454 N/A N/A N/A

Unpaved Road (PM only, grams/mile)
N/A N/A N/A N/A 43.64781 8.671945 N/A N/A N/A

 

Total:
Passenger Vehicles and Trucks



Year 2023 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles

LDA 21.5                   108                   2,322              39,420                  847,530            N/A

Trucks

HHDT 200                    69                     13,800           17,940                  3,588,000         60                           
Unpaved 260 67600

Total:
Passenger Vehicles and Trucks

Emissions - Daily (Pounds/day)

ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O CO2e

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.020           0.116            2.753                0.011                           -                0.003         25.365                      -           0.140       66.87                        

Starting Exhaust, Hot Soak, Running Loss Evaporative
0.109           0.042            0.458                0.000                           -                0.000         13.205                      0.010       0.007       15.37                        

Resting Loss Evap and Diurnal Loss Evap 
0.332           -                -                    -                                -                -             -                            -           -           -                            

Paved Road (PM only)
N/A N/A N/A N/A 0.82              0.20           N/A N/A N/A N/A

Subtotal 0.46             0.16              3.21                  0.01                              0.82              0.20           38.57                        0.01         0.15         82.24                        

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

1.008           35.410          185.116           0.124                           5.335            1.912         39,484.118              6.903       -           39,642.88                

Starting Exhaust, Hot Soak, Running Loss Evaporative
-               0.112            -                    -                                -                -             -                            -           -           -                            

Resting Loss Evap and Diurnal Loss Evap
-               -                -                    -                                -                -             -                            -           -           -                            

Idling
0.144           2.026            5.361                0.003                           0.002            0.002         769.579                    0.019       0.143       -                            

Paved Road (PM only)
N/A N/A N/A N/A 27.20            6.68           N/A N/A N/A N/A

Unpaved Road (PM only)
N/A N/A N/A N/A 25.02            4.97           N/A N/A N/A N/A

Subtotal 1.15             37.55            190.48              0.13                              57.56            13.56         40,253.70                6.92         0.14         39,642.88                

Total 1.61             37.71            193.69              0.14                              58.37            13.77         40,292.27                6.93         0.29         39,725.12                



Year 2023 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles

LDA 21.5                   108                   2,322              39,420                  847,530            N/A

Trucks

HHDT 200                    69                     13,800           17,940                  3,588,000         60                           
Unpaved 260 67600

Total:
Passenger Vehicles and Trucks

Emissions - Annual (Tons/yr)
(Metric Tons/yr)

ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O CO2e

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.00         0.02           0.50              0.00        -             0.00         4.20                         -           0.02         11.07                     

Starting Exhaust, Hot Soak, Running Loss Evaporative
0.02         0.01           0.08              0.00        -             0.00         2.19                         0.00         0.00         2.55                       

Resting Loss Evap and Diurnal Loss Evap
0.06         -             -                -          -             -           -                           -           -           -                         

Paved Road (PM only)
N/A N/A N/A N/A 0.15           0.04         N/A N/A N/A N/A

Subtotal 0.08         0.03           0.59              0.00        0.15           0.04         6.39                         0.00         0.02         13.62                    

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.13         4.60           24.07            0.02        0.69           0.25         4,656.57                 0.81         -           4,675.29               

Starting Exhaust, Hot Soak, Running Loss Evaporative
-           0.01           -                -          -             -           -                           -           -           -                         

Resting Loss Evap and Diurnal Loss Evap
-           -             -                -          -             -           -                           -           -           -                         

Idling
0.02         0.26           0.70              0.00        0.00           0.00         100.05                    0.00         0.02         105.62                  

Paved Road (PM only)
N/A N/A N/A N/A 3.54           0.87         N/A N/A N/A N/A

Unpaved Road (PM only)
N/A N/A N/A N/A 3.25           0.65         N/A N/A N/A N/A

Subtotal 0.15         4.88           24.76            0.02        7.48           1.76         4,756.61                 0.82         0.02         4,780.91               

Total 0.23         4.91           25.35            0.02        7.63           1.80         4,763.00                 0.82         0.04         4,794.53               



Operational year 2035 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Emission Factors

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles Running Exhaust, Running Loss, Tire Wear, and Break Wear (grams/mile)

LDA 21.5                    108                   2,322              39,420                  847,530             N/A 0.003907 0.022665 0.53787 0.0022 0 0.000662 222.5455 0 0.02739

Starting Exhaust, Hot Soak, Running Loss Evaporative (grams/trip)
0.455895 0.175108 1.923308 0.000548 0 0.001171 55.45919 0.043614 0.02739

Resting Loss Evap and Diurnal Loss Evap (grams/vehicle/day)
1.392953 0 0 0 0 0 0 0 0

Paved Road (PM only, grams/mile)
N/A N/A N/A N/A 0.159576 0.039169 N/A N/A N/A

Trucks Running Exhaust, Running Loss, Tire Wear, and Break Wear (grams/mile)

HHDT 200                     88                      17,600            22,880                  4,576,000         60                           0.014155 0.575497 3.890435 0.003274 0.166945 0.059153 1068.292 0.197509 0
260 67600

Starting Exhaust, Hot Soak, Running Loss Evaporative (grams/trip)
0 0.692447 0 0.00000 0.00000 0.00000 0 0 0

Resting Loss Evap and Diurnal Loss Evap (grams/trip)
0 0 0 0 0 0 0 0 0

Idling (grams/minute/vehicle)
0.014802 0.202438 0.582977 0.000248556 0.000208 0.000193 75.21483 0.001805 0.014118

Paved Road (PM only, grams/mile)
N/A N/A N/A N/A 0.894073 0.219454 N/A N/A N/A

Unpaved Road (PM only, grams/mile)
N/A N/A N/A N/A 43.64781 8.671945 N/A N/A N/A

 

Total:
Passenger Vehicles and Trucks



Operational year 2035 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles

LDA 21.5                    108                   2,322              39,420                  847,530             N/A

Trucks

HHDT 200                     88                      17,600            22,880                  4,576,000         60                           
260 67600

Total:
Passenger Vehicles and Trucks

Emissions - Daily (Pounds/day)

ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O CO2e

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.020           0.116            2.753                0.011       -                     0.003            1,139.241                 -            0.140       1,180.74                   

Starting Exhaust, Hot Soak, Running Loss Evaporative
0.109           0.042            0.458                0.000       -                     0.000            13.205                       0.010       0.007       15.37                         

Resting Loss Evap and Diurnal Loss Evap 
0.332           -                 -                     -            -                     -                 -                             -            -            -                             

Paved Road (PM only)
N/A N/A N/A N/A 0.82                   0.20               N/A N/A N/A N/A

Subtotal 0.46             0.16               3.21                   0.01          0.82                   0.20               1,152.45                   0.01          0.15          1,196.12                   

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.549           22.330          150.954            0.127       6.478                2.295            41,451.214               7.664       -            41,627.48                 

Starting Exhaust, Hot Soak, Running Loss Evaporative
-               0.134            -                     -            -                     -                 -                             -            -            -                             

Resting Loss Evap and Diurnal Loss Evap
-               -                 -                     -            -                     -                 -                             -            -            -                             

Idling
0.172           2.356            6.786                0.003       0.002                0.002            875.532                    0.021       0.164       -                             

Paved Road (PM only)
N/A N/A N/A N/A 34.69                8.52               N/A N/A N/A N/A

Unpaved Road (PM only)
N/A N/A N/A N/A 25.02                4.97               N/A N/A N/A N/A

Subtotal 0.72             24.82            157.74              0.13          66.19                15.78            42,326.75                 7.68          0.16          41,627.48                 

Total 1.18             24.98            160.95              0.14          67.01                15.99            43,479.19                 7.70          0.31          42,823.60                 



Operational year 2035 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles

LDA 21.5                    108                   2,322              39,420                  847,530             N/A

Trucks

HHDT 200                     88                      17,600            22,880                  4,576,000         60                           
260 67600

Total:
Passenger Vehicles and Trucks

Emissions - Annual (Tons/yr)

(Metric Tons/yr)

ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O CO2e

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.00         0.02           0.50               0.00        -                 0.00         188.62                     -           0.02         195.49                   

Starting Exhaust, Hot Soak, Running Loss Evaporative
0.02         0.01           0.08               0.00        -                 0.00         2.19                         0.00         0.00         2.55                       

Resting Loss Evap and Diurnal Loss Evap
0.06         -             -                 -          -                 -           -                            -           -           -                          

Paved Road (PM only)
N/A N/A N/A N/A 0.15               0.04         N/A N/A N/A N/A

Subtotal 0.08         0.03           0.59               0.00        0.15               0.04         190.80                     0.00         0.02         198.03                   

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.07         2.90           19.62            0.02        0.84               0.30         4,888.56                 0.90         -           4,909.35               

Starting Exhaust, Hot Soak, Running Loss Evaporative
-           0.02           -                 -          -                 -           -                            -           -           -                          

Resting Loss Evap and Diurnal Loss Evap
-           -             -                 -          -                 -           -                            -           -           -                          

Idling
0.02         0.31           0.88               0.00        0.00               0.00         113.82                     0.00         0.02         120.21                   

Paved Road (PM only)
N/A N/A N/A N/A 4.51               1.11         N/A N/A N/A N/A

Unpaved Road (PM only)
N/A N/A N/A N/A 3.25               0.65         N/A N/A N/A N/A

Subtotal 0.09         3.23           20.51            0.02        8.60               2.05         5,002.38                 0.91         0.02         5,029.55               

Total 0.18         3.26           21.09            0.02        8.75               2.09         5,193.18                 0.91         0.05         5,227.58               



Operational year 2048 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Emission Factors

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles Running Exhaust, Running Loss, Tire Wear, and Break Wear (grams/mile)

LDA, LDT1, LDT2 21.5                    108                   2,322              39,420                  847,530             N/A 0.003907 0.022665 0.53787 0.0022 0 0.000662 222.5455 0 0.02739

Starting Exhaust, Hot Soak, Running Loss Evaporative (grams/trip)
0.455895 0.175108 1.923308 0.000548 0 0.001171 55.45919 0.043614 0.02739

Resting Loss Evap and Diurnal Loss Evap (grams/vehicle/day)
1.392953 0 0 0 0 0 0 0 0

Paved Road (PM only, grams/mile)
N/A N/A N/A N/A 0.159576 0.039169 N/A N/A N/A

Trucks Running Exhaust, Running Loss, Tire Wear, and Break Wear (grams/mile)

LHDT1, LHDT2, 
MHDT, HHDT 200                     114                   22,800            29,640                  5,928,000         60                           0.010552 0.450239 3.411242 0.003209 0.164468 0.058365 1069.549 0.261483 0

260 -                         67,600               
Starting Exhaust, Hot Soak, Running Loss Evaporative (grams/trip)

0 0.674691 0 0.00000 0.00000 0.00000 0 0 0

Resting Loss Evap and Diurnal Loss Evap (grams/trip)
0 0 0 0 0 0 0 0 0

Idling (grams/minute/vehicle)
0.031467 0.429483 1.266202 0.0005043 0.000496 0.00046 152.714 0.004358 0.028666

Paved Roads (PM only, grams/mile)
N/A N/A N/A N/A 0.894073 0.219454 N/A N/A N/A

Unpaved Roads (PM only, grams/mile)
N/A N/A N/A N/A 43.64781 0.219454 N/A N/A N/A

 

Total:
Passenger Vehicles and Trucks



Operational year 2048 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles

LDA, LDT1, LDT2 21.5                    108                   2,322              39,420                  847,530             N/A

Trucks

LHDT1, LHDT2, 
MHDT, HHDT 200                     114                   22,800            29,640                  5,928,000         60                           

260 -                         67,600               

Total:
Passenger Vehicles and Trucks

Emissions - Daily (Pounds/day)

ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O CO2e

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.020           0.116            2.753                0.011       -                 0.003              1,139.241                 -            0.140       1,180.74                   

Starting Exhaust, Hot Soak, Running Loss Evaporative
0.109           0.042            0.458                0.000       -                 0.000              13.205                       0.010       0.007       15.37                         

Resting Loss Evap and Diurnal Loss Evap 
0.332           -                 -                     -            -                 -                  -                             -            -            -                             

Paved Road (PM only)
N/A N/A N/A N/A 0.82               0.20                N/A N/A N/A N/A

Subtotal 0.46             0.16               3.21                   0.01          0.82               0.20                1,152.45                   0.01          0.15          1,196.12                   

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.530           22.631          171.468            0.161       8.267            2.934              53,761.365               13.144     -            54,063.67                 

Starting Exhaust, Hot Soak, Running Loss Evaporative
-               0.170            -                     -            -                 -                  -                             -            -            -                             

Resting Loss Evap and Diurnal Loss Evap
-               -                 -                     -            -                 -                  -                             -            -            -                             

Idling
0.475           6.476            19.094              0.008       0.007            0.007              2,302.871                 0.066       0.432       -                             

Paved Road (PM only)
N/A N/A N/A N/A 44.43            11.03              N/A N/A N/A N/A

Unpaved Road (PM only)
N/A N/A N/A N/A 25.02            11.03              N/A N/A N/A N/A

Subtotal 1.00             29.28            190.56              0.17          77.72            25.00              56,064.24                 13.21       0.43          54,063.67                 

Total 1.47             29.44            193.77              0.18          78.54            25.21              57,216.68                 13.22       0.58          55,259.78                 



Operational year 2048 - Proposed Project Operational Mobile Source Emissions Summary - EMFAC2021

Vehicle Type EMFAC Class
Average Daily 

Trip Length
Avg. Daily 

Trips
Avg. Daily 

VMT Annual Trips Annual VMT
Idling Minutes 

per Day
(miles) (trips/day) (VMT/day) (trips/year) (VMT/year) (min/day)

Passenger 
Vehicles

LDA, LDT1, LDT2 21.5                    108                   2,322              39,420                  847,530             N/A

Trucks

LHDT1, LHDT2, 
MHDT, HHDT 200                     114                   22,800            29,640                  5,928,000         60                           

260 -                         67,600               

Total:
Passenger Vehicles and Trucks

Emissions - Annual (Tons/yr)

(Metric Tons/yr)

ROG NOx CO SOx PM10 PM2.5 CO2 CH4 N2O CO2e

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.00         0.02           0.50               0.00        -               0.00         188.62                     -           0.02         195.49                   

Starting Exhaust, Hot Soak, Running Loss Evaporative
0.02         0.01           0.08               0.00        -               0.00         2.19                         0.00         0.00         2.55                       

Resting Loss Evap and Diurnal Loss Evap
0.06         -             -                 -          -               -           -                            -           -           -                          

Paved Road (PM only)
N/A N/A N/A N/A 0.15             0.04         N/A N/A N/A N/A

Subtotal 0.08         0.03           0.59               0.00        0.15             0.04         190.80                     0.00         0.02         198.03                   

Running Exhaust, Running Loss, Tire Wear, and Break Wear 

0.07         2.94           22.29            0.02        1.07             0.38         6,340.36                 1.55         -           6,376.01               

Starting Exhaust, Hot Soak, Running Loss Evaporative
-           0.02           -                 -          -               -           -                            -           -           -                          

Resting Loss Evap and Diurnal Loss Evap
-           -             -                 -          -               -           -                            -           -           -                          

Idling
0.06         0.84           2.48               0.00        0.00             0.00         299.37                     0.01         0.06         316.20                   

Paved Road (PM only)
N/A N/A N/A N/A 5.84             1.43         N/A N/A N/A N/A

Unpaved Road (PM only)
N/A N/A N/A N/A 3.25             1.43         N/A N/A N/A N/A

-               

Subtotal 0.13         3.81           24.77            0.02        10.17           3.25         6,639.73                 1.56         0.06         6,692.21               

Total 0.21         3.83           25.36            0.02        10.32           3.29         6,830.53                 1.56         0.08         6,890.25               
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